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氯离子/pH 值及 MnS 夹杂物对钢筋腐蚀行为的影响机制，获得钢筋在模拟混凝土孔
隙液中的表面微区电位/氯离子/pH 分布的高清晰度的动态图象。研究表明，由于钢







浓度不同。当模拟混凝土孔隙液 pH 值为 11.50、12.00、12.50 时，钢筋发生腐蚀的
氯离子临界浓度值分别为0.01~0.03 mol/L、0.05~0.1 mol/L、0.45~0.50 mol/L，氯离






































The premature degradation of reinforced concrete structures is mainly due to the 
reinforcing steel corrosion. Whether or not the reinforcing steel in concrete maintains its 
passivity depends on the physical and chemical conditions at the steel/concrete interface. 
Generally, the two important factors resulting in the depassivation of reinforcing steel in 
concrete are carbonation (pH value of concrete pore solution decreases) and penetration 
of chloride ions. Thus, further study of the carbonation and penetration of chloride ions is 
significant for futher understanding the corrosion mechanism of reinforcing steel. 
Various novel electrochemical techniques with time/spatial resolutions, such as 
scanning probes microscope (SPM), spectroscopic image, electron probe micro-analyzer 
(EMPA), and other combined electrochemical techniques, have been developed and 
become a hot topic research in corrosion science. In this work, we emphasized to use 
various scanning electrochemical probes, combining with some semi-situ and ex-situ 
sprectroscopic analysis, to study on the corrosion behavior of reinforcing steel in 
simulated concrete pore solutions, and to examine the effects of chloride ions and pH of 
the solution on the steel depassivation. The main results and progresses of this work are 
listed as following: 
(1) Various scanning electrochemical probes, including scanning micro-reference 
electrode, scanning Cl- probe and scanning pH probe, have been developed to image 
corrosion activity, chloride ion concentration and pH in micro area.  Combined with 
EMPA/SEM techniques, the mechanism of localized corrosion of steel in alkaline 
solution induced by inclusions of MnS has been studied and discussed. It is indicated that 
due to the uneven distribution of MnS in the sample, the surface of carbon steel in the 
solution presented the inhomogeneity of electrochemical activity, which results in the 















metastable micro-pitting nuclei on the steel surface at early stage. Then the number and 
size of active micropits changes with immersion time, some micropits lose their activity 
and some micropits merge into a group to form visible corrosion hole. 
(2) The chloride threshold concentration for corrosion initiation of steel in simulated 
concrete pore solutions at different pH were achieved by using the electrochemical 
impedance spectroscopy (EIS) technique and the potentiodynamic anodic polarization 
technique. The results indicates that the chloride threshold concentration is 0.01-0.03 
mol/L, 0.05-0.1 mol/L, and 0.45~0.50 mol/L respectively when pH of the simulated 
concrete pore solutions is 11.50, 12.00, and 12.50. And it is found that the both 
measurements by EIS and plarization technique present almost the same results. 
 (3) By using EMPA, SECM, EDS and SEM techniques, the morphologies and 
chemical composition of reinforcing steel immersed in simulated pore solutions with 
different pH and chloride concentration were measured. It shows that local acid solution, 
due to carbonation makes the passive film unstable and local corrosion, accompanying 
with precipitation of corrosion products. While chloride ions penetrate into the film 
through the defects, the local pitting corrosion initiates, and finally develop a macro 
corrosion hole on the surface. 
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